Expression, purification, and biological activity of the recombinant pramlintide precursor.
Pramlintide is an artificially designed protein which has the same function as amylin in human body. This protein is extremely difficult to synthesize through prokaryotic expression method because of its two essential active sites, intrachain disulfide bond and C-terminal amide group. Since α-amidating monooxygenase is widely distributed in human and animal, it is possible to use pramlintide precursor with an additional C-terminal glycine (PAG), which is the potential substrate of α-amidating monooxygenase, for in vivo applications. The recombinant PAG was expressed in Escherichia coli using the small ubiquitin-related modifier (SUMO) as the molecular chaperone, and the optimal fusion expression level reached to 36.3% of the total supernatant protein. Under optimal conditions in a 10-L fermentor, the recombinant PAG was obtained with a purity of greater than 95%, and the average expression level was reached to 20 mg/L. The authenticity and the intrachain disulfide bridge of PAG were confirmed by Western blotting and matrix-assisted laser desorption/ionization coupled to time-of-flight mass spectrometry (MALDI-TOF MS) as well as N-terminal sequencing of protein. Based on an L6 myoblast cell model in vitro and an animal model of gastric emptying in vivo, the results of activity revealed that PAG showed a lower biological activity in vitro but has almost the same activity as the chemically synthesized pramlintide in vivo.